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Imaging, Animat^ 
Visualization, and Real-World 

Death Investigations 


BY DR. MARTIN J. VANDERPLoe G 


Image-derived data, 
physics-accurate 
animation and strong 
visualization tools mean 
strong evidence can be 
supplied in scienific 
investigations as well 
as the courtroom 

T he tools that have put new 
scope and muscle into Holly- 
wood’s magic is also — albeit 
quietly — revolutionizing the 
science of criminal investigation. Once 
upon a time you could only dial m for 
murder, these days you can build a 
graphic that tells the sordid tale to the 
world. Tools are becoming a powerful 
ally in forensic and scientific analysis. 
Visualization is also becoming more 
prevalent in the courtroom, and cases 
with available but mute physical evi- 
dence (e.g., O.J. Simpson trial) will ben- 
efit greatly from the technique’s ability 




Physics-accurate plunge animation — 


to set static evidence in a kind of re- 
enacting motion. 

New tools can measure relevant objects 
at investigation sites, (sometimes captur- 
ing images of real objects there), and 
bring data into accurate 3-D visualizations. 
Constructed graphic images incorporate 
principles of physics to predict how the 
original object might have moved, then 
animate the created object. 

Just this past November, a high-profile 
team of investigators revolutionized foren- 
sic science when they used image-based 
computer animation to help recreate the 
circumstances surrounding the much- 
debated 1953 death of Central Intelligence 
Agency scientist Frank Olson. Olson 
plunged from the 13th story window of his 
New York hotel room on November 28, 
1953. His death was officially listed as a 
suicide, but autopsy, police and witness 
reports were suspiciously inconsistent. 
The Olson family refused to believe that 
he had plunged from the window inten- 
tionally. 

In 1975, Congressional investigators 
revealed that the CIA had given Olson 


LSD without his knowledge, in a chemi- 
cal warfare experiment. That open reve- 
lation invited speculation about whether 
Olson jumped, fell, ran or was thrown or 
pushed through the window. The exac 
circumstances remained a mysj el L 
Computer animation built on har e\ 
dence filled in the gaps. 


Hie Starrs visualization 

The investigative team, led b> - P 
iient George Washington Univei^ . 
professor and forensic scientis • ^ 
Starrs, had big plans for 3-1 ^ 

visualization. They planned to 
puter animation rather than 0 i 
methods to recreate the ^ t j,eir 
Olson’s death, and test and ^ 
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^theories. The success of computer ani- 
mation technology in these plans opens 
remarkable new research opportunities, 
and as we will say, accurate, grabbed 
real-world imagery lie at the heart of the 
visualization and animation process. 

The investigative team’s first task was 
to exhume Olson’s body. Researchers per- 
formed a second autopsy for comparison 
with the original autopsy and the police 
reports from 41 years ago. 

Because Olson’s dental records no 
longer existed, they could not be used to 
positively identify the remains. Instead, 
the team relied on computer technology 
to confirm the identity of the skeleton. 

Researchers put the exhumed skull 
through a computed tomography (CT) 
scan to produce serial slice x-ray 
images. Biomedical engineers at Engi- 
neering Animation, Inc. (EIA, of Ames, 
Iowa) used the scan data to create a sci- 
entifically accurate three-dimensional 
computer model of Olson’s skull. Digital 
photos of Olson were then superim- 
posed over the computer model using 
EAI’s 3-D animation software, VisLab — 
which has been adopted for animated 
scientific visualization use by the likes 
of Merck, Johnson & Johnson, CNN, 
General Motors and the Houston 
Musuem of Natural Science. 

“Once it was a model in the computer, 
we could change the scale and position 
of the skull to align it with the field of 
view and angle in the photograph, identi- 
fying facial features using lines as over- 
lay images,” says Mike Sellberg, biomed- 
ical engineer with Engineering Anima- 
tion, which was brought in as a member 
of the investigative team because of its 
experiencein re-creating events with sci- 
entific accuracy. 

The Olson team compared three stan- 
dard facial measurements in anthropologi- 
cal studies: the distance between eyes, 
between ears, and from the top of the 
crown to the chin. (Like fingerprints, each 
of these distances is considered a unique 
identifying characteristic in humans.) The 

36 


digital image of Olson 
matched the skull model 
in all three measure- 
ments. 

“Generating a comput- 
er model was the key to 
accurate verification of 
the remains,” says Sell- 
burg. “The skull either 
matches up to the facial 
features of the superim- 
posed photo, or it 
doesn’t” Using comput- 
er technology and pho- 
tos for identification, he 
explains, provides a sig- 
nificant re-source to sup- 
plement or replace tradi- 
tional identification 
methods that rely on 
hair samples and dental records, which 
are not always readily available. 

Computer re-creation: 

“The only answer” 

Where the body ended up, ofcourse, is 
largely a result of where it started before 
the fall. Here's a sketch of the known 
facts: In 1953, the front of the Hotel Statler 
was being steam-cleaned.An eight-foot 
wooden barrier was placed on the side- 
walk just below Olson’s hotel room win- 
dow. The wounds on the exhumed body 


over the radiator and still made * 
through the glass,” Starrs notes. U ° ut 

After 41 years, the wooden barrie 
long gone, and the hotel room had L7 ^ 
gone changes. A new air conditioning 
had been placed in front of the windo^ 11 
new window frame had been installed 
changed the window’s dimensions slilh 
ly. Alterations to the ducts changed th 
dimensions of the room altogether ma k 
ing the original placement of the bed 
impossible to re-create in the real world 
Instead, EAI animation engineers used 
photographs, measurements and hotel 
floor plans (a role for document imaging 
and mapping in recreations) to create a 
model of the hotel, the room, the barrier 
and the sidewalk. 

“The 3-D computer models let us envi- 
sion the scene the way it must have 
looked in the 1950s,” Starrs said. “Com- 
puter animation let us interact with our 
theories in a very real, visual, and above 
all, scientifically accurate manner.” 

Motion visualization revelations 

Working backwards from the computer 
models of the building and the sidewalk, 
and information about the position, condi- 
tion and location of the body helped inves- 
tigators determine the velocities neces- 
sary to project it out the window in order 
to land in the stated position. Once 


— and the likely scenario behind it! 


indicated that it must have hit this wood- 
en barrier before landing on the sidewalk. 
Nice bit of detective work. But the team 
still needed to determine how the disgrun- 
tled scientist got from the hotel bed to the 
sidewalk below. 

“We needed to detemine whether he 
had enough room to run to the window,” 
says Starrs. The alternative? “He could 
have been pushed, or could have tripped 
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possibilities,” said Sellberg. “Since we 
j, ne w Olsen had to hit the barrier on the 
wa y down, there were only a few ways he 
could have left the window.” 

The CIA agent who shared Olson’s 
hotel room claimed he awoke to the 
sound of the window breaking, so 
researchers estimated the range of speeds 
the body could have attained in the space 
between the bed and the window, then 
how his velocity would have been reduced 
if he crashed through the window. 

Combined with the known path of the 
fall, and final position on the sidewalk, the 
physics behind the animations revealed 
inconsistencies in the factual descriptions of 
the 1953 case. EATs analysis of Olson’s exit 
through the window put traditional views of 
his death in serious question; investigators 
concluded that the circumstances were 
strongly suggestive of foul play. 

“Computer animation in this case has 
given us a large leap forward in our ability 
to reconstruct a crime scene and the 
occurrence at the crime scene,” says 
Starrs. Animated visualization of an inci- 
dent gives a much firmer basis for draw- 
ing conclusions about the occurrence 
itself, he postulates. 

Computer animation also proved to be a 
powerful tool for the Olson investigative 
team when the time came to explain their 
findings last November at the National 
Press Club in Washington DC. The anima- 
tions captured audience attention because 
they were powerfully visual, technological- 
ly innovative and skillfully prepared. They 
were able to communicate technical infor- 
mation visually in a way that fostered 
understanding and excitement. 

“Not only did the animations help our 
investigations,” said Starrs, “but they 
made it easy for even the most skeptical 
observer to see the logic of our conclu- 
sions. This was a case where we needed 
superb real-world animations, and EAI’s 
technology delivered even beyond our 
expectations,” Starrs said. 

Animations explain expert testimony 

At EAI, we have now used computer 
animation to illustrate complicated techni- 
cal evidence for non-technical audiences 
in hundreds of legal cases, using VisLab 
animation software to enforce the laws of 
Physics in the animation. 

The cases have been wide-ranging. In 
different lawsuits, VisLab has taken view- 
ers on animated tours of shopping malls, 
chemical plants, race tracks and crime 
scenes. EAI animations have been used to 
^construct aviation accidents, simulate 
complex surgical procedures, show the 
inferences in patented machinery and 
s how how hazardous chemicals travel 

underground. 

one truck accident, a woman was 
Seriously injured when her bicycle collid- 
th a sem i tra iler truck. She claimed 
f accident was the truck driver’s fault. 
n Uneers from EAI studied the physical 
Wikmv l one 


accurate computer 

intersectin' 6 T K the bicycle - and *e 
Place Rv Where the collision took 
account y f f^ reatln S woman’s own 
S I hC * ccident - engineers con- 
vinced the jury that the woman had plenty 

of time to avoid the truck. 

In another case, a resident blamed a 
house fire on a broken gas pipe. First, EAI 
used animation to show how the fire 
spread through the house. The animation 
showed that smoke damage found in the 
burnt-out structure was more likely 
caused by a cigarette smoldering on a sofa 
than by a gas explosion. Next, EAI simu- 


lated a gas fire in the same house. The 
animation showed that in a real gas fire, 
the beams near the gas pipe would be 
scorched by flame and walls of the house 
would be blown apart. Since the beams 
were intact and the house was still stand- 
ing after the blaze, the smoldering ciga- 
rette seemed a more likely cause of the 
accident. 

Imaging, physics and accuracy 

Because moving objects in EAI’s scien- 
tific animations obey the laws of physics 
as they would in the real world, EAI’s 
(continued on page 68) 
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reliability are crucial in 
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must be sharp and clear. 
CCD technology is the 
way to meet the 
demanding requirements 
of contrast, resolution, 
and speed. 
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CIRCLE 212 

VIDEO m\DOMG,\ BOARD 

Designed for still and full-motion image 
capture for wide ranging apps at a -t>4UU 
price level, the OceanView subsystem (with 
2MB of memory) combines real-time win- 
dowing of video images from NTSC or 


PAL signal sources (Camcorder, video 
recorder, off-air video, etc.), in a freely 
selectable window with the functionality ot 
a VGA graphics board. The video window 
can be scaled from full screen down to 
icon size (32X32 pixels) with resolutions of 
1024X768 dpi in 256 possible colors. 
Using the TH6200 VideoScaler multimedia 
integrated circuit (by Thesys Microelectron- 
ics) and the ET4000/W32I high perfor- 
ance graphics accelerator chip (Tseng 
bs Corp.). The TH6200 performs real- 


time filtering, sizing and ^Eences^n'a 
info, for presenting Vld ®° X^®ft Win- 
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MELT- FORMAT STORAGE 

Available in tower or rack mount configura- 
tions, the Enterprise is an storage 

system that can accomodate any d.o 
5.25" storage module (e.g., hard dr ^°P 
cal CD-ROM, removable tape and DAI) gi 
ing users a "one size fits all" storage 
Because of its fault tolerant design, it is idea ID 
suited for networking, networked video, fu 
motion video, multimedia graphics. Users 

can use multiple nine gigabyte modubs fo 
state of the art broadcast and video editing 
or mix and match hard drives, tapes, and 
opticals for groupware computing. The enter- 
prise is fiber ready, and compatible with 
most SCSI host systems. The system otters two 
independent channels which offer up to 40 
MB/second throughput using Fast and Wide 
SCSI-2 or up to 200MB/ second fiber chan- 
nel interface. MEGADRIVE 
CIRCLE 215 
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VANDERPLOEG 

(continued from page 37) 

computer animation technology 0 ff ers 
exciting new research tools to the scientif- 
ic community— as well as a method f 0r 
communicating a project’s complex, tech- 
nical information. 

Objects and events can be animated 
from any point of view. Split screens can 
show multiple viewpoints simultaneously. 
Computer “cameras” are capable of 
graphic pans, zooms and viewpoints 
impossible for real cameras— even elec- 
tronic imaging cameras! 

Animation speed can change to help 
illustrate complex relationships between 
objects. Slow motion animation and a 
“freeze-frame” of a view of pistons can 
explain how engine failure occurred. 
Time-lapse animation can show, in a few 
seconds, an event that occurs over a peri- 
od of years. 

Cross-sections, highlight colors and 
textures, and other detailing can focus 
attention on a particular part in a scene, or 
mechanism of an object. And, of course, 
actual digital photographs and video can 
dissolve into animation to emphasize the 
animation’s realism. Investigators can 
use computer animation to understand 
and refine complex theories, and illustrate 
their findings for others. ■ 


“recision Frame Grabber 

For Only $495 


T ntroducing 
I the CXI 00 precision video frame I 
1 grabber for OEM, industrial and scientific 
applications. With sampling jitter of only ±3 nS 
and video noise less than one LSB, ImageNation 
breaks new ground in imaging price/perfor- 
mance. The CXI 00 is a rugged, low power, ISA 
board featuring rock solid, crystal controlled 
timing and all digital video synchronization. 

▲ Software developers will appreciate the simple 
software interface, extensive C library 7 and clear 
documentation. The CX100 is a software com- 
patible, drop-in replacement for our very 
popular Cortex 1 frame grabber. ▲ Call today 
for complete specifications and volume pricing. 

ImageNation Corporation 
Vision Requires Imagination 
800-366-9131 


— CX100 FEATURES — 

i Crystal Controlled Image Accuracy 

■ Memory Mapped, Dual-Ported Video RAM 

■ Programmable Offset and Gain 

■ Input, Output and Overlay LUTs 

■ Resolution of 512x486 or Four Images 
of 256x243 (CCIR 512x512 & 256x256) 

■ Monochrome, 8 Bit, Real Tune Frame Grabs 

■ Graphics Overlay on Live or Still Images** 

■ External Trigger Input 

■ RGB or B&W, 30 Hz Interlaced Display 

■ NTSC/PAL Auto Detect, Auto Switch 

■ VCR and Resettable Camera Compatible 

■ Power Down Capability 

■ BNC or RCA Connectors 

■ Built-In Software Protection** 

■ 63 Function C Library with Source Code 

■ Text & Graphic Library 7 with Source Code 

■ Windows DLL, Examples and Utilities 

■ Software also available free on our BBS 

■ Image File Formats: GIF, TIFF, BMP, PIC, 
PCX,TGA and WPG 

** THESE OPTIONS AVAILABLE AT EXTRA COST 
* $495 IS DOMESTIC, OEM SINGLE UNIT PRICE. 
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(continued from page 52) 

comes a host of related technology ^ 
shows great promise for use in medic 
ters and other health care facilities, e 
five touch screen kiosks are being i 
mented in hospital lobbies and aoc ‘ 
offices and used by visitors and custom 
an information source for everything 
basic health care and surgical inform 3 
hospital floor plans and maps. . t0 

professionals are finding interactive o* ^ 
be excellent instructional tools. Visi ^ 
tors can access information a b° u ® ^ 0 $t 
procedures and techniques that ^ 
facility is performing, or study P aG £ ere ^ 
mation for consultation purposes- 
strong potential roles for Photo CIV 
Patient instructional programs a ^ $ 
converted from conventional shd e 
Photo CD. Now, patients and their ^ 
can review information on wha 
from their treatments and how to a 
follow-up care at their own pace an 
privacy of their rooms. f u e fr# 

Photo CD is being embraced . , 0lllI i 1 # 
care industry as a valuable too ^ tfr 
cation, education and record kee \ 
technology continues to develop* . ^ 
als, administrators and educators 
ical community are finding 
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